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(54) VARIABLE-MAGNET DC LINEAR MOTOR 

(57)Abstract: 

PURPOSE: To provide a movable-magnet DC linear 
motor, which can drive a plurality of moving pieces on 
one stator. 

CONSTITUTION: A moving piece 40A, which is 
positioned on one stator, is detected with a special 
sensor 14A for movable piece of a coil unit 12, where 
the moving piece is located, and the detected signal is 
generated. A special control unit for the moving piece 
judges the relative positions of a coil 16 and a moving 
piece magnet 44A of the moving piece 40A based on the 
detected signal. Electric power 
switch circuit for the moving piece 

18A. At this time, a switch circuit 20A of the coil unit 12 
makes it possible to energize the coil 16 based on the 
detected signal from the sensor 14A. Therefore, the coil 
1 6 is excited, and the moving piece 40A is driven. By the 
same way, a moving piece 40B is also driven by the 
control unit. 
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(57) [Hfi] 

ESMffla as y ~ r * - * * WKr « . 

[fltfiSl lOHJE-f 1 0±KttBLTl»SnJ«(hF-4 0 
aj{f#«:<t0 3-Y;n 6<fc^tt^4 0A©i^ttT-fi£E4 

4 a t (Dtm&mzmm u rsttiijtt* » * 

!B2 0AlC^7-f>l 8A^LTI*^t 
6. c<D<h£ v K-fe>ifi 4A*6<DB*kffl«#«:j: 
^-/^-^ M 2<DX>f *^@jg2 0 A#3 

ae^nr, sepj«hP4 0 A^Ettdtis. raatcpjtt 

T-4 OBt>n> ho-Xoir.* h 3 0 Bfc:<fc 9igt!>£ft 




[#i«fl*<DSEffl] 

mm** j list. ?nfc-T«ttafflo*>ifi. ^>-y-cDte 

Btt#RW6hT^S:3^rtoL^* h«M&a*SLT» 

5 ^ > i 6 IS 5 C £ i t £ fiSS oJttMiS^ 
y~7*-*. 

S(rias»©pjffii^cc*ficvS -en? west? 6 ti^aK© 

■fe > 6 ©tftHHB -^tcS-^^ Djgft^ t ft pJIST<D{i^ 

tc*t ts-r * -fe > e> ^mit-^^s^^ * ti-eno «i 

Sr^ii <t T ZWEZJIbmSftL y ~ T * - * . 
[000 1] 

[0 0 0 2] 

aMrBJE^HWcRW ^ti/cfilt >**c J: T&ai L . 

T^CiOcJ:^ lfl!)RHMF-*WBiLr^4. 
[0 00 3] 
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y^r^-^^ffl^-r^s^o/co 2fi?i 
#F * ^ ^sbbi Fro 2 tfe©jp£ffitt-r 5 fc«>ec « 2 (i 

©y ~7^&-£#g5fc3ft/c e c*ucoc>T0 1 o£# 
«abrttWr4o H 1 0tt % M®9 OStf 9 2CDPJKR 

[0 004] 2&CDJP2 0 2R[>'2 0 

^2 0 6S^2 0 8^iT$nri^ o ^ur, 12 

0 2«, xf-2 1 6^Lr. pjsi^2 1 1 tmfel- 
2 1 2^6flESStt5*pJttSaSBy-T- : &-^2 1 OK J: 
0.8*Ht&3ft % */c % »2 0 4«, 1 7*^1 
t. oItt-7-2'1 4il£?2 1 5^e>^£-52S5pJttSie 
*yjiT*-*2 1 3CCcfc0ffittSftS<fc5teflioTl» 
S. EPfe. 2tt<DP2 0 2SCX2 0 4S:|g«6-r-S/c«)«: 

tt, •en-enjfcsu/t 2 ocDfflsspJtt^iSfife y -r^r- 

£2 1 0SCX2 1 3 L,fc. C©cfc 5tC2S3l£ 

ttc, ±fBH®9 0M9 2<DPaCCRtt6tl/cSPSPK: 

hocd y - r * - * *k 9 t* * /c^isx^Bitr * 
4c^raH^fc*o3t. mcc, y^T*-^«Cctoatt 

y-r*-*©Tccjjp*»T-rs©rtt3{c<. b 

1 0K:*rJ:5«cB[y-r j e«-5rcc«RShfcu- 1 iUK: 
JEST 3 ft/cPSrlBKrr ^> cfc 9 (CEBT €>^, 

iMffi±CC4 0(D^n D n^^r5ifi^C«. y-T*-* 

[000 5] ±ja6LfcSWI*»»-i-4te«e>K: 
[0 0 0 6 ] 

^g^CDpJSti^4 0i. lS^3>f;H6i, "prStlT^ 
Bl«©-fe>*l 4<b, 1 4 Offtffifi-^CCctOBJsB 

as^ 3 -Y;i/ 1 6 zmm,ojmic-?z>z a ? *m&z o t 
^4 o tcwjss'&r-^n^n^fflo-fev-^ 1 4so'^ >r 

^^@K2 0*RW6hrt>53Y;^--; h 1 2£it 
iKifeLr««3n^ KDHJE-T-1 0i, KHz>iM 4 



EI88 2 OCt mti S3>Fa-;l/ai^30T 

nj«HF-4 o <D^jS(Df?iax <r ? ^@ss 2 0 1 
[0007] ztc. *mmm2<DmMtcto^x, 10 

HS^l 1 0<h, mrteH^l 1 0±Ccffig-T€>7X^ 

^4 4^6^^>a^cDpji6T-4 oi, tuiea^i 1 0 

V- 1 4 BFf^{ifiicSylBil^=3 1 6 <\H*£ 
«J&-r^a^CD^^|pl5Sl 3 6<b, -fe>1fl4^6 

o^wm-^tcs^^ djujt-4 0 tmi^A ocottgo 

ti^4 0#{igLTl>£S€-?:3-Y;l, 1 6^S^^«$& 

■r^^«*&iHiss i 3 szuwrzmwmz i3o-c* 

-?T, ^tl^n(D^16^4 0CC^fCT-5>-fe>^l 4^6 

^nffii 3 6*mm-?z>mwmmi 3 0 i*>6^ci 

[000 8] 

T-^-^Ti*, mKDmmtCiol,)-!:, lCDB^10_h 

ocfi^uri^ iopj®j^-4 o<gr, ^tt(o&mux^a> 

ajfrzL^y h 1 2<D^mnJW)^mm(D^>Vl 4#, 

ipj^4 o©7^a54 4 ±<Dtm&mzmmoT% 
w^n^m-mox-i ^^hss2 oct^x^-oi 8£/i* 

imm^k*). ^iSoJSft^4 0CD{4^LTl^3^;l/ 
h 1 2<DX4 ^^HS§2 0^@^n-T;H 6 £ 

star, moim+A o^mm^ti^> 0 mm^mKom 
mz-i o±^{4^uri^ffe(D^n-encDDji6^4 o 

[0009] ±fB*f£/&*w-f zx&wcomzojMmmm 
'j~7*-*rtf:, Jff2<D^cc*>i,>T, icdss-t-i 

1 0±Ct{igLTt,>£ KDdJSH^O*, ^IJoJlb^ 
ffiO-b>1f 1 4^{4g^tBU^ffiff^^T^o MO 
@SS130#, 4^e>CD^fflfg#tcS^^ 

i^pj^4 o t^tmn^A ooiiLSLx^zmm*^ 
ssi 3 6*mm?z> B cncccto, s^^ihiki 3 
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SS^-OH 6?:Iiir, teDjiftT-4 O^fglftT 

|a]liK:$ijfflJ[DiK 1 3 0t*, SiKDil^i 1 o± 
^{4^urc^ffeo^n^ncDpitb^4 otcoc^rfcst 

ZLXmfflTZo 
[0 0 10] 

m 1 t*#f^(Djfi 1 mmm^^WB^imm.m. 0 
~T*2-*i<Dm$mx$>*)> m 2 kzm&E *jwmmni v 

JI4R1 6&tfS&5 2^6^^^^;U^^^ H24S 

^^tf®L3i5 4±CC2ocDpJ«j^4 OA, 4 0B€:ig 
iJjf&o ^-Ol^^* h 1 200:3 >Ol4£l 6CU26o© 
3^H6a l 16b, 16cRV16a' % 16b* 
16 c' ^rtjggnr^S. a»©pJtt-?«54 4A^ 
fcESipJUHM OAtt. 83-f;l/fil6©6o©3-fJl/ 
16 a- 16c' fcft&2ntcMJjtCj:t)mBtj:mj)& 

[0 0 1 1 ] pJKlT4 OAit 3-^4 2 ACCI5— Jg« 
<Dm$k<D oJtt-T-fi&S 4 4 A £IB?fJ@5£ LTffiSo C CD» 
»©pJtt J f-fiBE4 4Att k *S*rSJ«:»fi8Sn. B1CC 

3-^42 A<DS*0^mitf;JcDfflJMCC«^S|54 6 
A#Rtt6*i % m&S&Ar 6Afcfctf&£T£4?>1^x~ 
9 h 1 4AtcJ:*«|fflOte»©a*a>ttfflfflBKB4 8 A 

^$nrc^ 0 c©sifflflaB854 8A«. Ktfctoffl 
1S4 8 Aoi^tMLrc^iSBaKo^mbTflas 
4 4 AcDSStti-eti^nra— t s j: 5 cc3f e;* nr 

^>o CCDpJ«j^4 0 ACD^mffiffi^4 8 A, BP*. pJKi 
^»54 4 A(D«**«a-r-5-fe>1fa^ y H 4 A 

^Jfrfai 6<z>H*#i(mij«:ieastiTc>4. ffi 

^ % pjgji^ 40BCC«. 3-^42BCDia *«ffJ<Z>ffllJffl 
CCJI&SP4 6 B*SRW64l. »Sfi8B4 6 Btctt-b^ 
«y H 4B«CJ:*««a<3!)fc«>©tt»(D«ttHffl»54 
8B«^$ntl^ B C©oJ»-?-4 0B6[>*feHiffl»E 
4 8B, BP% % pJft^»54 4BO»^*«Hi"rS42> 

snn^ fl cne>«fe>tar.^ H4A, ua' a 

CK14B, 1 4 B* &aJ)\,3L~ y h 1 2COW4StC 
pJttT4 0 AaEC»«nJ«HF-4 0 B^r3^;U^t 

[ooi2]^i zm&bxm i ^wcDKSpJi&siL 

dJS6-^4 0 AO{4M^^ffi*r-2>fcd?>CD-fe>i^^- ? h 1 
4Att, 3 ffl(D«S»JR-T- 1 4 a\ 14 b, 14c^6JS 
0, SSSf-f 14 a, 14 b, 1 4 c W\ K^JKl^-4 
0 AZ$m-?Z>tc&<D=il' \-U-JlzL^y h 3 0 ACC-fe 



(4) 
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LTX-T ?^0K2OAi&itt3ftTl>4. fit, R 
9 fiB2 0 Att, 7>f>20a. 2 0b*/hLr 

IhIIK2 0ACC« % *7HIB2 2At/M/t*>ta-7 
h 1 4A*6CD»U«WlBJt6ti»J:5K:ftr>r^ 

[0 0 13]**. H2*«:S-rBltt J ?-4 0B*tfttBr 

0 B**WrSfc»©=i> h P-;b:z- 10 

> i s BZftLxx a -j ^isb2 o b tmuiz tlX l> 

£o fit, tt^^^^HB2 0BW, 7-Y>4/Mr 

*7@B2 2 B£/hLr4z>^a~* 
h 1 4B*>6©*a«#*«j!lPiL6n5J:5«:ttot:i> 

[0 0 14]±E3-f;HR16tt, El— »tt©6i©3 
^H6a, 16b, 16cW3^H6a' , 16 20 
b' 1 6 c' *fflmSt±lcj:K)--mtT2>C£lCJ:i)m 

rSBSnn^o ±IB6i©a-fJH6aRyi6 
a' , 16bSO'16b' , 16cM16c' ti, m 

*s«csnr % ^^^5 i ip|B2 0A<b«ttsnri^. m 
t(Dmat, ^gsaoi/stcffl^-rsssoHH* 5 

l^ntl^. — nJShF-4 0 A<Z)§7X:X^54 4 A 30 

fc?B0c3*rti,>S. -b>-y-^^ h 1 4A©_b»&»» 
*?14a, 14b, 1 4 cte, ^tUffl^S4 8 A, IP 
fe, Djffil^eS4 4 AtcKT^i^t, 
Jl*?JWB6*lTlr»S. COSSS^^l 4 a, 14 
b , i4c <onmt. 7*A»E©*D 1 . 5 fgteg5E£ 

[0 0 15] oJKhF- 4 OA^asnfclSO-fe^lfa- 
^H4A0#jfiB*?14a, 14 b, 14cH© 
tftffifWtt. *7BR2 2AfcA#Sft4. C(DA*&C 40 

*tj£or trmm 2 a«uj*S:^-< **hib2 oa^ 

*IhI»2 0 Ate, 3>f ;H 6 a, 16b^7-i>20 
a, 2 0 b±±KS^<X5-f > 1 8 AtOB^fir 
SJg«£g|52 0 a' M2 0b' ^t^yu-t*-? 
T, *T@B2 2A^6©ffl*fcJ:f9KS-S«2 0 a' 
M2 0b' *Stttt»Cc-ri. CtitciO, a-OMS 
16B. t*^7^>18A«i««3h5, CCDH 

ifeWrti, ^^^@B2 0Att'ji/-«i:^W c 50 



[00 16]R««C, pJtt J F4 0B*J*fflSnfclS©-b 

>tfa^^ h 1 4Bo&eaaeR^6©«iHi^tt. * 

70B2 2 BfcA^SftS. CCDXJjtettfcLXtTM 
5§2 2B«ffi^^X^ •^5 1 lHl3§2 OB^EPJjDT^o 
fciOX-f ^fiB2 0BB, ±8B3^;HE1 6*a* 

1 8BB^««Stf4. 

[0 0 17] n^jx^? H2tt, H2*#ffi[LT± 

fctti£t§£ft, C©»tt©IBtc, -fe>it^'X^^>l 7 
A, 17B, Sl>\ 1*^7^>18A, 18B#, 
IttltSa^;^? h 1 2, 1 2CC*jl*rtB2CCga 

-Y>17A, 1 7 Bil^7-/> 1 8 A, 1 8 BO 

[0018] oJWf-4 0 AZMW-?2>^ls hP-;U:z^ 

* h 3 o a »ff*ini}g*@B 3 2 a t % mtmn 3 

4Ai, h^>^*HB36A4*6JSS0, BUWEff 
^Jg^HK3 2«pJtt^F4 0A<DB«j;£ft£*g^U B 
«6aB3 4 A«-fe>1fa^^ h 1 4A*»6©^tBg^«: 

It h^>^X^@ffi3 6 A^Btbff-^^^-S. 
>^*BR3 6Att, ±KB»«#*»tt:6fflfl!>h^ 
>v>X£T ra, Trb, Trc, T r a' , T 

rb' , Trc' t7lt, a -<OH£ 1 6 

a^;H6a, 16b, 16c, 16a' , 16b' 1 
6c' F7>^^Tra, Tr 

b , Trc, R& s Tra' , Trb' , Trc' £ a 
^H6a t 16b, 16cRO'16a' , 16b' 1 

6c' tommtsommz, Bj*&^4 0AcDStt^*rsj 
^ti»i^^ 0 

[0019] pJft-7-4 0B*Wiap-i-4=i> hn-;ua.x 

* h 3 0 B fct, ■W¥*|$US5k@K 3 2 B £ , BUSK 3 
4B&, h5>^^@B3 6Bi^6ffi0, tt«W¥# 
ffi»B^HJ»3 2 BpJ«;-T4 0 B(DBib*|p]*tg7Sl/, IE 
aft@B3 4B«H2>*a-y h 1 4B^60tfedi<g#tC 

i^nf»^4 0Bi3^;i'«i etcDtmiimzmm 

It h 7 3 6 B^K»i%4iS. 

>^X5?@883 6B(i, ±lBlg»ff-^^S«:6{@CDh7 
>^X^ (07j^#*r) *7ir, affile 

OSaYjUl6a, 16b, 16cW16a' , 16 

b' i6c' zmm-rz. 

[0 02 0] a>hD-;l,aL^^ F30ASi>'3>FP 

7h3o B<Dmm* i o m 1 ^ 

■r*JSaJtcE»$tifc3^;l/an y h 1 2<D-fe>Uv<* 
v-Y>l 7AS^U7>(>1 8 B*3>hD-;l/ 
h3 0AlhS8l, •fe>^7-f>17Bfi 
I>1^U7^>1 8B^3>ha-;la^-> h30B 
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&Mt&lCX<{)l'3*-y H2©3^H6a^l6 
c* fC^n^VS4 4Ai!fimXMt£0^< t % t>V 
a-vFUAOSSISR^Ha, 14 b, 14c 

B3 4A, && % *THH2 2A«^aiUl'r*. *TH 
s§2 2 Att, CftCC#j£LT*>f ?*-[§IK2 OA COW 

A«\ 8£SP2 0a' M2 0b' *£ttU 3fflX* 
-^&Wltl^7^>l 8A*6a-f JH 6 
aM16c' -sa«^I*Btttt»(cttO»A*. ft*, 
•fe>1*v^^-f >1 7 A*rftUTig«ilHlK3 4A^3t6> 

n/c^am-^^scc , sigi&iass 3 4 a « phhtoe 4 

4Ai3^H6a-16c' <D*§»&g£t$HdT£o 
g/c, C(D«ttHB3 4A«:tt, ttfftmffffiBB3 2 
AJfcfcCDnJSW- 4 0 A<Omttfa(D^&^7LtbtiT^ 
£ e Cfte>e>1#$R£SK:, m9B3 4At*l3lih?HB:E 
44Ai3^H6a-16c' £<DtmtiLmcX-3 
WilHF4 0A©*»i<tfe(C»»ffi*JIB»»3il/, 
h^>^**I3B3 6 ACD h^>^X£T r a, Tr 
b , Trc, Tra' , Trb' /Trc 1 £iM 

!Rff^C:*>bT, 3^H6a-16c' £®j68-r£C 
ttCjzK), *jm*m& 44AK:7U*> ^aE^OffiflijCC 

[0 02 2 ] ft*ODl«hF-4 0 B*i(4«Urc>-5=3^JU 
aiy hCC&l^T, |^pj«l^4 0 BOD^tti^Ci^n^ 
;^^i2©3-/;H6a-16c' ccpJBhFfifcE 

S««3RT- 1 4 a , 14 b, 14c^ ^fflffllS4 8 
B<D8B»(CJBlCWftffl«#*«ttHB83 4B. SO', * 
T@B2 2B«^«Uir4. ^-TIhIK2 2B«, Cfttt 
#tJ£LTX ^ ? *@B2 0 BOOW U^;l/£>{f-S| Srjtitffl 
*T£ 0 ChtcJ:9*-f **0B2OB«\ Jg*8B£&i& 
U 3^H6aM16c' *il*Rjtttttt««:W0 

&x.£ e ft*, j> 1 7 B*/Myriga&0 

B3 4B^«6ftfcfcai«#*»c % l£!fgIgj[IlB3 4B 
»^J*f«E44B43-f;H Ba-1 6 c' <DfB*t{£ 
H**lffiU pJKHM 0B<D^ftf<t<bfc{CSbfi5tB^HB^ 
i*5£U h7>S>**IlB36B©h^>^***«tR 
^ct>lt, 3^H6a^l6c' ^jSb^T^Ci 
0t<fc9, Dlt& J f4 0B^m^^a^^^ffl$ii€> e 
[002 3] C<Z>J:5K:, l*<Z>^f«ii85 4±CC*5^ 
r, DJMhF-4 0AHtf4 0B**, *ft^ft»JB(D-fe>lJ- 
i-* M4AR#1 4B(CJ:9*lHS*K #fflcD^> 

hp-;i/ar.^ h 3 0AM3 0 bk£oT*£&ot$ij 
^£ft&o «c*5, ±B*-/ y^BBZ OA (DiBSfr*, pJ 

tt : f4 0A3!)Sijat^3^j^ y hficcfftons. 

BP*3, pJSiT4 OA^iiiai/T L^o/cr3^;u^^.> h 
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20A3&s*7L/riiar*c<fc^«c<. 

[0024]^, *«i»®&2 3Qlrtfl£BI4. 05 £ 

*<D«gj*«B-r*. ^4^2^js^^^^pjtt 

stitckK ccomzmmm^t. mm*\ 1 o*s— <*cc 
M^nti^o -eur, ccds^i iocD^f$Jiji 

1 5 4±tC3ocDpJifi^4 0A, 4 0B, 4 0C#fg«l 
Stl** S^tffLiSl 5 4CC« % 6o©3^H6a, 
16b, 16cM16a' , 16b' 16c' frhts: 
Z>zx4)\,* v V 1 1 6**«»l*3»ShTt>*. SSOpJ 

44B, 4 4 0^6^^186^4 0 
A, 4 0BM40Cit Wa03^yH16 

20 [0 02 5 ] nJtb^4 0A^O*nJliT4 OB^t 
«, »lSI«WOfei(D«Higi;-C*-5CD-C8iM*«ll8 
U H5*#JHUr^«hF-4 0C«:o^r©*tt9i*tf 
5o 1WF4 0 Ctt, 3-^4 2C«CH|--»«©tl»© 
nJtt J Ra54 4C*iB?UaSL-CflE&. C <Dj££fcCD nJiij 
*«54 4 C«, »S*fiI«:»»3ti. 8*0^5 £5 I, 
tt*ft*ftflH4*S«C0T(r»*. 3-^4 2COiip© 
*W (fflOfflJ® ttSfiESB 4 6 C #R 6 ft , R}f 4 

ecccttaa-ri-te^if^y h 1 4ctc<t^m©fc 

»©«tt®«liiJ!i»:E4 8 C#, ^ff ttil 1 5 4 £J5*f 
30 i^fSjLr^?ntt^ e C©j£fr«liil 5 46C?B 
or, pJ«hM 0 AS0 r pJi&^4 0 B£t£ffi-r&-fe>1t 
h 1 4B#iEB3*l, M«C % pJHhf-4 

0C«rlfttBr*-fe>1f^^ h 1 4C#, -fe>1fJLJ=.^ 
h 1 4AO*HWtCi3a3tiri»S 0 -fe>^^^7 h 1 4 
A, 14B, 14C, ti, pJti- : f4 0A, 4 0B, 4 0 

32-T-i i 0(DM®k:{4gbrc^r*>cn^^mr#acfc 

[002 6] H4*#«RLr»2lUli«©SBS5Bl«fflie 

oJSST-4 0 CCD(i@^:^tli-r^/c^(D-fe>1f^^ 9 h 1 
4CB, 3®<D&mM*l 4 a, 14 b, 14c^6JS 
0 , SiS»3R^- 14a, 14b, 1 4 c te, 4 
0COffia*lftHlT4fcftO»3 42>1fIsll«l 32CtC 

■fe>^^^>c>i 7C*^b"cgtt$iiri»a. ^3 

•fe>*lslBl 3 2C<Dffi*4»tt, i3>Fa-7l34 

^gi^nrc^o -e-t/T, ^>ho-7i34(D 

;Hzy h 1 1 6^<Dte«*S0fflT4M«:a> 1 
50 3 6(C«l*SilW4. n«(C % pJtbT-4 0AO{ag^ 
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tftffiT*fci&©^>1fa~? b 1 4Att, mi-b^VM 
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